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Introdugtion

The'Kingdom of Tonga consists of.17l islands with the
total iand area of 670 kmz. HoWever, inbabited iélands are
only 36'inclﬁaing.the main island of Tongatapu (Fig. 1). 1In
1986, th_e total population of 94,535 included 63,000 residents
'in the Toﬁgatapu Island and 29,000 people iived in the
métfopoliég Nukualofa. The concentration of pbpulation in the
metropolis is ascribed to migration from isolated islands such
as the Haapai Islands and agricultural districts in the
Tongatapu Islaﬁd. “The population in Nukualofa has increased by
9,000 in the last 10 years.

| Though a iittle under 30% of the total population has been
progrésSiVély concentrated in the metropolis, the increasing
rate of total population.of the Kingdom of Tonga is
coﬂsiderably low as compared with other Oceanian island
cbunﬁries. Since ﬁhe population in 1976 was 90,085, the mean
annﬁal increasing rate of popuiation during the last 10 years
is 0.48%, a considerably low value. On the other hang,
emigrants to New %Zealand, Australia, U.S.A., etc. are estimated
to be 40,000-80,000 including those working away from home.

The low increasing rate of population is thus also interpreted
as the result of outflow of population to abroad.

-~ In the Kingdom df Tonga, small industries have been
poéitively prbmoted.by¢the Government in 1980's. For practical
exémples, manufacturing factories have been constructed in the
suburbs of the metropolis and rural areas. Individual
factories have.an extent of about 50—200-workers. Clothes,
rubber products, toys, and folk crafts are manufactured in

these factories,  Despite of such a movement, the economic
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foundation of the kingddm of Toﬁga depends 6n_farm produéts.-
In 1985, 7,053 out of l4,366-hodéeholds*in Tonga were engaged
in agriculture. | | |

‘The land system of the Kingdom of Tonga is the ailodatioh_.
of lands from the Naﬁion.ﬁo mélés.‘vih-thé-coﬁgtitution  |
established in 1875;'a11 males not younger;ﬁhan'iﬁ-years old
are conceded the fightVto be'allottéd_qp'td 8;5 acres (3,4 ha}
of farm iénd (api) and ﬁp.to 0.4 adre:(16 a) of home lot.
Since 1970%s, h0wever,'the shortage”of natibhéi farm;land which_
is able to be cultiVétéd has. been mérked,:jlh.recently}.it was
reported that 4 acres (1.6 ha) of farm-land'is>allo££ed to. each
of only 35% of adult males. . In additioﬁ,.the.landé allotted |
are tended to be_apaft from fhe residéﬂtial areas. . It.is a
factor to accelerate thé—oﬁﬁflow of yoﬁhg.péﬁuiation to abroad.

In present, those engaged in “Comméfcial-fisheries“ that
sell at least a paft of their fish éatches are estiméted to be
2,3331househo1ds cbnsisted of 3,000 persohs (Statistics
Department; 19884 53)7 The 200:éea miles“fishing-grouhds of
the Kingdom of.Tcnga is as wide as 700,060:km2.. Pébple in
Tonga perform fishing Qbrks'ﬁaihly.in tﬁé'édral reéf;areas
within.the.depth‘of,watér of 600 m. The areas occuﬁy oniy
50,000 km>.

The total annual fish catch'ig.1984 WasFl,4dOztdns. It
was estimated that priyate=fisﬁerhen caugh£*78%-df the total
fish catch.and_the rest by fiéhihg boats'§Wned by_the
Government (Central Pléﬁnipg'Departhent§ 1987:-183).
Fishing in the coral reef}areas'wiﬁhin the depth of water
of 75 m consists 65% of the total fish catch. - Almost all

‘the landed fishes are consumed in the Kihngm of Tonga.
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In 1984; 221 tons of fish catches were exported to results
in the income of féreign currency of 440,000 Tonga dollars
(1 Tonga dollar = 0.8 US dollars).

Canned fishes and processed fishes imported have been
réduced year by year from the maximum of 528 tons in 1982 {(as a
part of relief foods for the damages due to cyclones) to 197
';téns in 1985. The amount of money for the import in 1985 was
440,000 Tonga dollars.

| in the "Fifth Five-year Development Program.{1986-1990)"
of the Gévernment of Tonga, the decreasing tendency of
processed fishes to be imported was reported to be the results
of "Artisanal Fisheries Development Program" promoted during
1980's.

The purpose of "Artisanal Fisheries Development Program" is
the exploitation of line fishing to the depth of of water of
600 m in the coral reef areas. The objective is to be achieved
by the construction and diffusion of small diesel fishing boats
ﬁia the fishe;ies aid of the Japanese Government since 1879.
The development is aiming to achieve not only the expansion of
fishing.groﬁnds‘and developments of fishing boats and their
equipmehts or fishing implements but also the collective
modernization of fisheries such as constructions of
shipbuilding yards, ice plants, refrigeration/freezing
-faéilities,'and fish markets. This program has been carried
out. steadily. In 1983, the first new type line fishing boat
was iauhched. Until now, 42 fishing boats have been
constructed.

By the aid of the European Community {E.C.), construction

of a new fishing port in the Faua District of Nukualofa and
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settlement of a fish mafket-eqﬁipped-with refrigefatioh/'
freezing facilities were carried out. Construction of these
facilities was completed in June 1987.

Now, development of such'fishe#Y.én§irpnments'has been
completed, the fish cétch is_estimatéd_to beVSSG tons-in.1989 by
the line fishing with new type 1iné fisﬂing bcats; on the other
hand, present fishéries in the Kingdom of Toﬁga is still
occupied by the majority of fish.catch of “traditionél_r
figheries". Seventy percent of fish consumbtion in 1987 waé-.
occupied by those caught by the traditional fisheriés._ The
ratio was not so much different from that in the latter-1970°‘s,
Namely, there is an aspect that the line fishing.advanced with
the aid of other countries doés:nbt directly cphtriﬁuﬁé té the
food lives of people in the Kingdom of Tonqaj. The reasons of
this problem are considered to be as follows:

- 1) Many fish species obtained by the new.type line fishing
are unfamiliar to the food lives of people in Tonga.
2) Those fishes are prided'high.
3} Marketing system is not developed yet.

This. report will focﬁs ﬁhe traditional fisheries in thé
Tongatapu Tsland in respect to the fishing methods,
organization of fishermen, sélling-methods, etc. "In addition,
the food lives of farmers coﬁcerning fish eating will be
discussed as well as the_relationship df-subsistence:économy
and fisheries. Finally, several problems in fisheries of the

Kingdom of Tonga will be pointed out.
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Type -of Pishing Activities

Ih.the'fisheries of the Xingdom of Tonga, fish
resources in the coral reef areas surrounding the
fongatapu Island have become markedly exbausted since the’
latter half of 1970's. The depletion is largely ascribed
to the reckless fishing of fish resources due to the
concentration of population in the metropolis. According
to the investigation by the Fisheries Division in
1987, the rate of fish catches in Ehe coral reef areas of
the Tongatapu Island was 50 kg/ha. The value is
considerably lower than that in Weétern Samoa, i1.e., 80
kg/ha.

.The Fisheries Division is groping for
countermeasures to prevent the depletion ascribed to
over-fishing. However, it is impossible to require
fishermen to requlate themselves in respect to fishing
peribd, fishing grounds, fishing methods, fishing
implements, etc, Qnder the conditions that the common
ownership of fishing grounds and neither registration nor
organization of fishermen. Cultivation works had been
performed experimentally. However, they are not being
continued because of the damages of facilitieé due to
cycloﬁes.

The Government of Tonga has been promoted the
political measures to increase the fish catches via the
modérnization of fishing boats, fishing implements, and
facilities concerning fisheries giving precedence to
extension/development of fishing grounds rather than to

protection of fish resources and promotion of cultivation
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fisheries. The policy was_cléarly.indicated in the
priority.objéCtives-Of the area 6f'fisheries*in the Fifth
Five-year Economié ﬁevélopment Progréﬁ (Cehtral_Plannihg
Department,'1987:181-182)} As deQCribéd ébove, the policy
has been carried out as_thésﬁromotioh éf coastai line
'fishing by the aid éf_Japanfaéd E.C. | -

'Fishérmen engaged in commercial_fisheries_in making
fishing grounds-tb be coral reef areas of the:Tongéﬁépu
Island were répor£ed £§ be 1,025 households consisting
1,640 éer’sons-in 1987 (Felfoldy-Ferguson, 1988). This
statistical reference did not include fishermen |
specialized in line fishing with modern line fishing
boats. Fishermen engaged infso;éalled traditional
fisheries consisted the nuﬁbersiinithiS'réference,
However,  there are abdut 250 fishermen engaged in fishing
works 3 days or more in a week throughout the year.
Others engéged in fisheries are mainly farmers who catch
and sell fishés during the slack season. or when they need
cash money.: There are aléo_peopie_enéaged'ih'fiSheriés
méinly for'hoﬁsehoid éonéumptiOn but sell excess aﬁount of -
fishes in.market;'~As déscfibed above, those engaged in .
fishefieé‘in tﬁe'Tongatééu Island consists about 20% of
?roféssional_fishermen and the other.majority engaged in
fisheries as a p@rt-of shbsisténce-economy.

Modern line fiéhiﬁg;is performéd by a fishing boat
with ﬁodern equipments manned by a shipowner and 3-4
members of thé7créw. ‘ Therefore, total number of fishermen
‘engaged in this tyée Of Fishing is estimated to be about

.200.
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Fishermen engaged in fisheries making the fishing
grounds to_bg coral reef areas surrounding the Tongatapu
Islanﬁ.cétch fishes by spear in diving, net fishing, and
séasohal'ﬁire trapping (éee Table 1), OQuantities of fish
Qatches by the above methods are estimated to constitute
the.maxihum 256 tons by net fishing, 200 tons by spear in
diving, and 42 tons by wire trapping (seé Table 2).

1. ‘Spear in Fishing (toutai ukn)

There were 394 fishermen eﬁgaged in diVing and spear-
.ingtin_the Tongétapﬁ Island in 1987. Those engaged in
~fishing throughout the year were 254. The Fotal fish
catch obtained by this method and sold in the marketIWas

next to that of net fishing and estimated to be 200 tons/
year. Diving and spearihg fishing is divided to the
following 3fkinds of methods: night diving (amauk}), daytime
deep Water diving (ukuloloto), and daytime shallow water
diving {ukumamaha). Since no diving equipménts are used

in any of-these methods of spear in diving, they are 1imited
in lagoons, fringing reefs, and reef slopes with the depth
of.wéter of 10-15 m,

Fishermen specialized in diving are almost
exciusively the emigrants from the Haapai Islands with
no farm land in the Tongatapu Island. During their

living in the Haapai Islands, they experienced the spear
_fishing.__ln addition, a small amount of money is
;required for the purchase of fishing gears. These

ére the reasons that'they.select this fishing method.

On the othér hand, there are fishermen in the
.agricultural districts who are engaged in spea fishing.

In addition to spearing, they collect sea cucumbers and

—~153 —



shellfishés aS'well'as bérforming line-fiéhihg.
-1}  Night~Time Spear Fishing  (amauku)

Fishermen spécialized in diviﬁgrand spearing ati§§ght

use a-fishing boat with an outer engine manned by 3-6
-'memberé of the crew, -In’preSenﬁ, 53 fiéhermén engage
~in this type of fishing. Members bf the crew are

formed with the shipownér'as the central figure,

Fishermen with their fishing gears gather in
the pier of Nukualofa, the moorings of the_fishing
boats, at 4:00 p.m. or later. When all the members bf
the crew gather, they sail off fishing to the fiéhing
‘grounds about 5&00_p.m. ‘The shipowners éecide'the
fishing grounds based on the COnditioﬁs of fishing .
grounds yesterdéf'and past résulté'of:fish catches.
The fishing érounds are coral reef areas within the
depth of water of 10 m on the north side of Nukualofa
from the Atata Island to Tau Island. Fiéhing grounds
precedent are those within the district which does not
‘take more than 2 houfs for a fishing boat with én
outer engine of 25-40 horse powers, - |

On’ arrival to the fishing.grounds; the crew takes

- meal in the boat.or on- the laﬁd of the near island
before short sleep until about 11:00 p.m. Their meals
are bread; cgnned foﬁds, and.sdft drink.

At fishing works; individual fisherﬁen spear
fishes using a pear Qith'a fubber propulsion equipment
under the light from a water proof.electric torch.
‘Speared fisﬁ'épecies vary among individual fishermen.

One searches mainly lobsters and octopuses and another
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b AR THROBMBAL (198 74)

‘Table 1

Methods of Fishing ( ik )

Diving
1. - Night diving (amauku)
2. baytime deepwater diving
{ukuloloto)
3. Daytime shallow water diving
{(ukumamaha)
Netfishiﬁg
1. Driving in net (silita)
2. Driving in net (tapo)

3. Set gillnet (fakamohetali)

4. Set tidal net (fakamamaha)

Trapping

Weire
(Felfoldy-Ferguson, 1988)

Note L 4 [ 3 TE A K B

Number of fishermen in the Tongatapu Island in 1987

Nos. of Fishermen ( @AM )

53

52

289 (149) @

le64

8l

42 (24) @

(Number of persons engaged in fishery throughout

the year}

1 BEFMBpARCTWLLIOR

(Number of weire used in precent)
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Table 2 Estimated Catch for Individuél Methods of Fishing
(Tongatapu Island, 1987)
WM EREB (A2 7B, 198 74)

Quantity of Catching Value

Methods of Fishing (Metric Tons) (Tonga $)
Line® ( fsgp) 63.83 105,319
Netfishing () . - 42.15 ' 430,685
Wire trap (£ b)) 42.15 _ 73,735
Spear, Spear gun (ZE%#) 199.78 409 ;553
Other gear (#off) _ 27.03 30,477

i (Potal) 591.13 1,049,769

(Felfold-Ferguson, 1988)

Note 1 ﬁﬁ%¢&ﬁﬁmiaﬁ#bmm3§h&mo
{(Excluding bottom line fishing with small modern boats)
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searches surgeon fishes (Acanthuridae spp.), rabbit
fishes (Siganus spp.) and parrot fishes (Scaridae spp.)
etc, The extent of fishing grounds also depends on
individual judgments, Speared fished are linked to

a string from a rubber ﬁube 1ifé buoy connected to

the waist of a fisherman by another string.

Except winter, the fishing is continued until
about 4:00 a.m. When the place of fiShiné ground is
changed, fishermen rest on the fishing boat for a
while. in'winter with low water temperature, fishing
is suspended 2—3 times and fishermen warm themselves
around the fire on fishing boats.

Speared fish species are mainly sﬁrgéon fishes,
rabbit fishes groupers (Serranidae Spp.}, soldier
fishes (Myripristis Spp.), octopuses, and lobsters
.(Panulirﬁs spp.). After fishing, fishermen string
together speared fishes with similar size for sale.
Before dawn, they return to the pier, display fishes,
and wait shopers.

Irrespective of the fish species, 15-20 small
fishes with the body length of less than 15 cm or 7-10
larger fishes are linked to a string. The former is
about 5 kg in weight and sold for 5 Tonga dollars.

‘The latter is about 7-8 kg in weight and sold for lQ
Tonga dollars. The number of fishes in a string may
‘differ about 1-2 depending on the fish catches of the
.day. However, the price of a string does not change.,
Octopuses are sold individually. Those with the body

length of 40 cm are sold for 4 Tonga dollars and
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larqer'onés-lO-Ténga-dollars,_etq. Spiny lobstefs are
priced also according'po the_body 1ehgth such that a
string of 10-1ob§tér5 for 20 Tonga dollars and a
string of_3 lobsters for 10 Tonga dollars. |

Fishermen ao not séll all'fhé.fish_catches.

About 10% of the fish catches ére left for household
cohsumption or presents to relatives.

Shoppers do not;bargain £he prices of fishes,
They directly hand money to the fishermen for the
prices. In the pier, there are fish'shops of
individual fishing boats here and there. ~Up to 150
strings of fishes are. displayed at once, and about 60%
of them are sold within'l hour.

Fishes remained not sold in the pier are
transported by tfﬁcks‘to a grocery market next to a
bus terminal; They are sold directly from the load
stands of trucks. The fish mgrket is_apart frdm-the
center of town, éhoppers_are small iﬁ number, and 1%
of the sales is charged as the rent. Theréfore,
fishermen engaged_in-diving do not use the fish
market. The.groce;y.market opens at 6:00 a.m.
Shoppers buy fishes by-thé way they.buy staple foods
such as taros and yams_as well as veéetables.and
fruits. By,the street peddling, all fishermen sell
out. their fishes until about 9:00 a.m. They use the
obtained money tojbuy ‘taros, eté. énd go home.

As deécribed above,.fishermen living in the
- Tongatapu Island and engaged_in diving work themselves

from fishing to selling_the fish catches. It takes 16
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hours from 5:00 p.m of the day beféfe. The practical
fishingfof spear in diving takes 5-6 hours. A night
_fishinq is performed every day except Saturday and
Sunday. The two days taken off a week is based on
religious reason that Sunday is the Sabbath. In
addition, some fishermen elder than 40 years old take
another daj off in order to heal physical fatigue
such as knee pains.,

When the daily sales of 6 fishermen fro 3 weeks
from April 11 were averaged a mean value of 60 Tonga
dollars a day was obtained. FEach fisherman pays 5
Tonga dollars to the shipowner with 2-3 Tonga dollars
for the practical cost of gasoline. Other daily costs
for a fishing work are 4 Tonga dollars for meal and 3
Tonga dollars for batteries. Subtracting these costs,
fishermen have the average daily income of 45 Tonga
dollars. )

From the income, they should prepare funds to
purchase the following fishing gears and other
equipments: 3 spears to be held regularly, 1 spear
Acosts 35 Tonga dollars and usable for 3 months; a pair
of fins costs 40 Tonga dollars and usable for 1
month; diving goggles and a schunorkel cost 25 Tonga
deollars and usable for 6 months; and an electric torch
costs 80 Tonga dollars and usable for 6 months.

Considering these expenses to be invested, the
income of fishermen engaged in diving amounts 300
_ Tonga dollars biweekly. It is considerably high as

compared with the average income of employees in
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Ponga. (A 35 years dldumaie'goﬁernménﬁ enployee is
paid about 150 Toﬁga-dolla£s3biweekly.in avefage.)
‘Only a part of fishermen engaged ‘in divihg
possess automqbiiés. ‘However, in_élmoSt all of.their
houses, there are é.television~sét, a,video tapé
recorder,'a_washing madhihe, a.sawing'machine; etc.
They purchase more électric products.thah-agriculturél
households in Téhgaf |
Dayftime-Spear'Fishing in éeép'water'(ukuloloto)
Except‘for.ﬁhe_timefof'fishing, ﬁamély,_the
daytime and the night, spear in.daytime.déep water.
diving is basically the same fishing méthéd_as
described in the above "amauku" . fAbbut 7#0@ a.m., 4-5
fishermen sail_out fishing in a fishing boat. The
fishing grounds are limitéd to coral reef areas within
3 hours for a round trip.: In ofder-to spear in reef
slopes of fringing reefs or iagqons With_the water
depth ekceedingriO m, éffective spear-guns are used.
Untii about 5:00 p.m., they-réthrn and seli
fishes in the pier of Nukudlofa or the street along
the beach. Fish species soldTaré'almost similar to
those obtained b? speér_in'niéﬁt;diving and mainly
.consist of rabbit fishes, trevaliy (cafanx épp.),
large gfoupers, shappers (Lutianidae spp.) etc,
Since swimming fiéhéé are speéféd'in daytime

diving, the fisgh cdtéheS'areésmailer“than those

“obtained by fishermeﬁ"engaged'in night diving. The

rent for shipowners is not-fixed'butfthé aﬁerage.iS'

3-4 Tonga dollars.  In presént, there are 52 fishermen



3)

engaged in spear in daytime deep water diving.
On the other hand, there is a group of fishermen

specialized in spear of green turtles (Chelonid mydas) .

Four fishermen in a fishing boat with an outer engine

" catch green turtles with the fishing implements of

hand spears and_autqmatic spear-guns. They search
turtles swimming on the surface of reef lakes or
around the reef skirts and spear them in diving.

They sail out fishing about 2 days except Sunday
in a week and catch 2 green turtles a week in average.

After &issecting, the meat of green turtles is sold in

. the pier of Nukualofa for 3 Tonga dollars per kg. One

fishing work drives them the income of 300 Tonga
dollars. So, the only 1 group of fishermen
specialized in turﬁle spear in the Tongatapu Islang
gains the highest income among fishermen engaged in
diving. |

Day-time spear Fishing in shallow Water {ukumamaha)

In present, 289 fishermen are estimated to engage
in spear in daytime diving making the fishing grounds
to be the water depth of about 5 m in the coral reef
areas. About 149 of them perform this type of fishing

throughout the year. The majority of these fishermen

live in the agricultural districts and are also

engaged 1n farm works.

Fishing mates are usually formed by relatives.
Therefore, a fishing boat and an outer engine are
purchased and maintained in cooperation with them

and no charge of rent is demanded.
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Their fishing grounds areVnear3the village.ahd
spear in diving is carried out mainly_in'tbe_places
where wahoo (AcéhthOCYbium-sOlandri)_migrate-or the
gatheriﬁq pdints of groupers; trevally species,
seabass and snappers. . Thé'fishérmen move from point
to point, When the fish catéhes-are gmall, they also
collect sea urchins,;séa cuéﬁmbers.qiént'clams, etc.

They fethfﬁ to the beach in_the'évening aﬁd sell
‘fishes in the beach of their village. Sea cﬁcumbers,
sea urchins, etc, ma§ be sold in the fish market next
day.

There is a fisherman who bought 3 years-ago an
engine Of'25'horse'péwers priced 1,800-T6nga dollars
and a fighing boat priced 1,200 Tonga d011aré 3 years
ago. In April, he sailed out fishing with 2 other
fishing mates 3 times a week in avefage.__At each time
of fishing, he q?tained about GOITcnga do1lars.§f
salés.'.The costs reqﬁired for a_fiShing wofk'are 20 -
Tonga dollars er gasoline'and.S-Tonga'dollaré for
meal.

He stops fishing during-the period to implant
yams. (May to June), but ehgages in_fisheries 3 times a
week in avefage during the'other:périod; Cultivation
of staple foods'is'charged to his wife, his sén, and
the son's wife. It is a general tendency'that
'fiéhérmeh in the. agricultural districts establish
their_househéld economy by allottingsagriculturél and

fishery works to family members.



Fishermen eéngaged in fisheries through Ehe above
described 3 kinds of diving are estimated to be 400 in
the Tongatapu Island. Among them, about 100 fishermen
make their living by selling their fish catches.

Especially fishermen engaged in spear in daytime shallow

‘water diving near reef lakes are almost farmers. For

them, collection of fishery products for household
consumption takes precedence of commercial purposes.
Fishermen specialized in spéar in diving séy that
large fishes decrease in the shallow coral reef areas as
compared with those 5 years ago. Sufficient fish
catches are obtained only in farther fishing grbunds and

by deeper diving. Ffishing in the water depth of 10 m is

very hard resulting in marked fatigue and pains in their

knees and waists. Among fishermen aged more than 40

“years old, there were many planning to change their

occupatibn to other fishing'methods or other works on
the land.

In the Haipai Islands and Vavad Island other than
the Tongatapu Island, 634 and 171, respectively,
fishermen are estimated to engage in diving.

Net fishing (toutai kupenga)

‘Among methods of the traditional fisheries in

Tonga, gill net fishing is the most extensively

performed and gains the largest fish catches. Casting

net fishing as well as gill net fishing has been

performed for a long time not only for the purpose of
commercial fisheries but also as a part of subsistence

economy in the agricultural districts.
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Fishermen havé deve1oped tradiﬁiohal fecﬁniqués to
weave nets from thin strings made by tﬁe fibers of
“cédonuts or ihner skin of "hibiscuses. The kihds_of'
fishing neté:varyﬂfrom turtle'cat¢hing net, casting net,
various gill nets, to dfhgnet.(TﬁpOU;.1981). n . |
recently, nyion nets imported f:om'jépan, etc. are
widely diffused. |
"Based on the inveStigatioh of the Fisheries
Division, fishermen engaged in ne£ fishing in 1987
are 489 including those“ehgaged in casting net fishing
- and dragnet=fishing.. The total fish catch of theh'is
‘reported to be 256 tons in the'year.. For these 10
years,-fishermen.in profession to eﬁgége in net.fiShing
for commercial purposes have increased. It is because
elder emigrants from the Haépai Islands_engage in this
type of fishing in profession. They include a
considerable number of fishermen changiﬁg'iheir
occupaﬁibns from diving té net fishing due to physical
.conditions
- Fishing grounds for net fishing are the north coast
oﬁ-the_TongatapuwIsland'and around théfFafa Island
either "in thé-reef.lakes_or near'the”cahal of. reef
Skirts.. Relatively shallow sea areas with the water
depth of 10 m or less even at high tidée and with sandy
séa bed are selected. Net fishing performed in present
is divided to the following 4 kinasfof gill net fishing:
fakamamaha, silita, tapo, and fakamohe tali.
1) Eakamamaha._ |

The net is spread at high tide in reef lakes and
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fishes caught=iﬁ the net are speared by Spéafs or
kniﬁes at low tide. This fishing method requires no
specific techniques and can be performed by a single
person. The length of the net is_not fixed, too.
When fishes are needed in individual households, 2-3
males perform fakamamaha and excess fish catches are
sold.

By the investment of 100 Tonga dollars to obtain
the net, a fish catch enough for household consumption
and presents for relatives and.neighbors is available
by a fishing for 2-3 hours. . It is a part of
subsistence economy of farmers.

Silita

Silita is a fishing method to catch specific
fishes or seasonal migrating fishes in certain points.
It is performed with several fishing mates. A fishing
implement called "au" is used in silita. Au is ropes
connected with coconut leaves into which the fishes
are chased. Based on the shape of sea bed and tidal
current, ‘a gill net is spread at the final point where
the fishes are chased into.  Ropes are connected to
the gill net at both sides and extended. The widely
spread ring of ropes are gradually narrowed to chase
fish flocks into the gill net.

This fishing method is an effective one since the
fishés are chased utilizing ropes (au) under the
supervision of a fisherman familiar to the gathering
points of fishes and habits of fishes. However, au

needs replacement of coconut leaves every 10 days and
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labor is required to transport the -long au in a boat.

Therefore, silita is not suitable for commercial
fishing. It is performea.as the éoOperative fishing
when ményffishes are required for big events and

feasts 'in villages.

- Tapa-’

Tapo is a fishing method to chase fishes into the
gill’hetAspread-around'the“fishjflocks searched by a
fishing boat'withIan'outer engiﬁe. The fishes.are
chased into the direction of:the'giil”neﬁ by the
beating of water surface3peff0rmEd b§_5~6'swimming
fishermen. Some fishermen are usihg—gillnét of

500 m in length. One fishing work takes about 30

-minutes from'Spreéding'to landing of a gill net,

Fishing grounds are ChangedlsQVeral-times in a day.
Fishing mates for tapo are formed making the

boatman (owner of the fishing boat and net) in the

‘central figure who has knowledge about: the fishing

‘grounds, shape.of the sea bed, habits of fish species,

etc. based on his long time experiences. It is a

. custom that the boatman- is responsible for the

selection of fishing grdunds and other members of the

' ¢rew never make any opinions.

- A great amount -of money is required for the

_investments to purchase a fishing boat, an outer

engine, and-a gilL_neﬁ;-,Therefofe, a certain level of

fish catch is required to ‘repay the debt ‘for the

investment. ‘It is thus difficult to make a living by

tapo provided that the fishermén_is.familiar to

- fishing grounds, timing of migratidn'of various fish
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~species, habits of fishes, etc.
The relationship of the boatman and members of
the crew is not fixed. There is a strong tendency

that many fishermen gather in the crew of a fishing

. boat owned by an excellent boatman.

_Fakamohe‘tali

A gill net is spread in the channel near the reef
skirt at high tide and fishes migrating from the reef
lake to deep sea areas are caught at low tide.
Eakamohé tali is mainly performed in night. The net
is spread in the evening and landed at the dawn. This
fishing méthod is employed during the cold scason from
June to September. The spreading and ianding of nets
are perfofmed from the boat.

There are also fishermen who spread and land the
net. at an intervél_of 2 hours in various fishing
grounds during the low tide period in daytime.

Organization of Commercial Net Eishing
Net fishing is ordinally performed by 4-5 fishing
mates. Among them, one is the owner of the fishing boat

with an outer engine and the net. The owner (boatman)

has all the responsibility and authority concerning the

date, time, and fishing ground of fishing. He also asks

_ﬁhe members of the crew to repair or produce the net

even in the. day off from fishing.

In. respect to the allocation of fish catches, the
boatman takes a half of.thé whole fish catch at first.
Then, the rest of fish catches is equally divided among

the members of the crew joining in the fishing work
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inclﬁding_the boétméh.- Therefore,”the_créw fc;_het
fishing commoﬁly congists maihly the relatives of the
boatman with 2-3 ‘other persons,

“There is a'fishermén (boatmaﬁ).énqaged in.tapo
(gill. net fiéhiﬁg by chasing) from the base port of
Nukualofa. He-éaileq out-fishing‘only 3 times in April
and get the mean“income_of'so Tonga dollars per a
fishing work. The four fishing mates including bim are
all emigrants frdﬁ the”Haépai'Isiands; They sail out
fiShing in the'morning'and‘rEﬁurn"in theVéVéning. Thé
wife of the boatman sells the fishes in the street near
the port. |

‘Majority of the fishes consists of small horse
mackerels (Seiaf*épp;),rabbit fishes (Sigénusépp.),
mullets (Mugilidae spp.), and emperors'(Lethrinué sSpp-. )
are also ihcludéd. A string of 25 small horse mackerels
with the body 1ength'of about 15 cm is sold for 5 Tonga
dollars.' A string of 20 targgt*whiétling sea breéms is
priced ‘at 8 Tonga dollars.

Costs required_for'a-fiéhinggwork are 20 Tonga
dollars for gaSoliné'aﬁd 10 Tohga éo11ars for meal.

His'fishing-boat was-pfoduced by_an_vaﬁaintance
and sold to him for-SOO'TOngaZGOllars~inCIUding the
méterial cost. An'outér'engiﬁe'of_15 horse powers was
purchased at the price of 1,500 anga dollars, The

.nylonfgill net of net'size'bf 2 inches (about:S'cm), 1.2
m in- width, and 200'yards.(about-180:m)-in length was
,purCQaéed at'the'priée of 200 Tonga dollars. He also
made investments of. floats, weights, and ropes to be
passed'through the ﬁpper and lohér sides of the net.
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Théy required expenses of 50 Tonga dollars.

The c@sts required for the aboﬁe investments were
not able to be fully covered by the sales of fish
datchésa ‘50, he obtained a loan from a bank and
assistance from his relatives, The cash assiétance from
the relatives are not expected to be repaid. He pays
back by the presents of.fishes. This boatman, obtaining
the total sales of 80 Tonga dollars per a fishing work,
gains about 20 Tonga dollars of cash remained.

. It is not known how many fishermen make a living by
net fishing. Thére are a few fishermen in the
agricultural districts who are specialized in this gype
of fishing. It is generally performed by a single or a
group of farmers in the case of feasts when a large
amount of'fishes is consumed or for housébold

consumption, According to the investigation by the

Fisheries Division in 1985, numbers of fishermen

engaged in gill net fishing in the Haapai Islands and

. Vavau Island were 444 and 231, respectively.

Line Fishing
. Fishermen engaged in line fishing in the Jlagoons

using canoes and fishing boats are said to be 702 by the

- investigation of the Fisheries Division. The

‘number  is more as compared with fishermen engaged in

fisheries with other fishing methods. - However, the

number includes farmers sail out fishing 1-2 days a week

- for houschold consumption as well as those fishing for

selling the f£ish catches.’

‘Tn the latter half of 1960's, there have been
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-fiShérmeh_épécialized;in 1inégfishihg-making the fishing
grddnaé to bé1feef slopes 100 km apéft from islands and
© - with theﬂWatér_depth of”abbut 200 m not like the
_conventional 1line fishiﬁg-in the ¢oral reéf areas around
vtheaToﬁgatépu Island}.uht'the invéstigation in 1976,
;thereﬁwere_éz,fishérmenvengaged in this type of line
£ishing éailing_but fishing from the base port of
Nukudlofa (Halapua, 1982). |
- The 1ihé fishing'at that time is peffdrmed with a

fishing‘poat~of about 8 m in length équippéd with an
-gengiﬁe but not the cabin. It Was:manned by 10 fishermen
and ‘anchored on.the-sea fqr 3-4 déys for fisﬁing._ There
was an ice cooled étdragé:equipment for -fishes but there
was no place for thé crew Eo-fest.' The ‘working
~ condition was thus not good. Exéépt for the shipowner,
many of the fishermen gathered tentativeiy.to obtain
cash ﬁonéys required farfthe educational-expenses-for
children or ‘donation to churches.

. - Fish spécies landed were mainly emperrors,
‘snappers, and groupers., The fishing gears were
‘made by fishermen themselves. It was a weight
lconneCted to-the'éatgut.attachéd with 2 hooks. The
shipowner-advanced the fiéhing boat to the fishing
grounds located to the south of the Hadpai Islands using
a-éompasé-and cherfprimitive nmethods.

In—qrdér'to-imprerfthe,fishery environments of

shchflineafishihg,.“Artisan'Fisberies Development
PrOg;am“'isfperfqrmed inrdrdér to raise.fishermen in

profession through the'introduction of ‘much modernized
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fiéh#ng'boaps and fishing implements..-The.purpose of
.this~program was to.exﬁend the fishing grounds and
increase in fish catches by the construction of small
fishing boats of 8-12 m in length individually equipped
with an inside diesel englne,_a flsh detector, a
radlotelephone,_a gyr0compass, a hand-operated llftlng
machine,-a_refrigerating equipment, and cabin.

1) Modernization of Line Fishing

Obtaining the gift of materials from the Japanese
Government, -the first small fisﬁing boat was launched
in the shipbuilding yard of Nukué_lofa. in 1983. Since
then, 42 fishing boats have been constructed until
now. By the work of these fiéhing boats, modern line

' fishing in Tonga advances to the reél operation
system,

Fishermen can be shipowners only to provide a
half cost of the_construction expenses of the fishing
boat itself (lS,OOO‘é0,000_Tonga dollars) since
engihés?are given without charge. The cost to be paid
is able to be financed by Tonga Development Bank as
the loan to be repaid for 5 years with low rates of

- interest. The shipowners can engage in line shipping
with a small amount of expenses . such as cash
investment for the purchase of fishing implements,
etc, |

The fishing work is performed 3-4 days in a week
with 5—6 mehbeﬁs,of the crew, They'Sail'out fishing
on Monday and came back to the port on Thursday or

Friday. During the fishing period, the shipping boat

- 171 —



‘is anchored én the sea and line fishing ié repeated.
Fishing groun&s aré 200—3b0 km apart from Nukualofa
and around the Haapai islands. The depth of water for
- line fishing'is_within 600 m.

on the tip of a weight of 0.5-1 kg, a fishhook

-with bait (méckerei pike) is attached. The fisghes
caught are landed with a hand-operated lifting
machine. The ldnded'fishes are stored-in.én'ice room
or ice boxes.

Fish species caught are groupers, long-tailed
snappers, amberjacks, red finned opakapaka, yelloﬁ
finned opakapaka, long tailled sea breams, and

A fishing work reguires the costs of at least
about 330 Tonga dollafs which consist of the following
items: 50 Tonga'dollars.for baits (imported mackerel
pikés, 20 kg), 50 Tonga dollars for fuels (diesel
heavy bil, 180 1} 150:Ténga dollars for ice ‘blocks
(300 kg), 40 Tonga dollars for'fishing_implements such
as fishhooks, and 40 Tonga dollars for meals of the
crew.

“Although there are no published data concerning
these type of fishing activities, aCcording to the
sampled data of Fisheries Division the total annual fish
 catch of-34'fishing boatsd in'Tongataﬁu Island is
"estimated to be 650 tons in 1989, The boat which got
biggest catch engaged in fishing 52 times and landed
68 tons of total annual catches. However, the average

of landing of all fishing boats is only 19 tons.
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The author obtéined.data during the investiga-
tion in April 1989, Based on these data, the practical
- fish catch and fishery operation will be roughly described
here. There were 16 fishing boats sailing out fishing

from the base port of Nukualofa that performed fishing

activities during April 1989. The other 10 fishing boats
sailing out fishing from the base port of Vavaun. In
Nukualofa, the fish catches are sold in the fish market,
fish shop or to brokers. In Vavad, they are also sold to
beach sellers and fishermen's cooperative association.

Four fishing boats in Nukualofa are sampléd. For
3 weeks in April, the sales of fish catches per a
fishing work variéd from the maximum of 650 Tonga
dollars to the minimum of 195 Tonga dollars.

Shipowners of these 4 fishing boats contracted
with brokers to sell almost: all of the fish catches.
When the boats come back to the port, the brokers buy
fresh (with good.storage condition) large red finned
opakapéka, groupers, amberijacks, long tailed snappers,
etc. and export them to Hawaiil and Samoa of United
States territory. These fishes are bought at the
price of 2.50-2.80 Tonga dollars per kg.

The fishes not bought by brokers are sold in the
fish market at a price of 2.50 Tonga dollars per kg.
The Fisheries Division (the fish market) does
not work positively to collect, sell, and export
cargoes of fishes. Therefore, retail in the fish
market is performed by the wife of each shipownér.

The large fishes such as groupers,

amberjacks, and long tailed snappers have appeared
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in thé:markétfsince tﬁe modern line:fishing céme into
regular operation. These fishes are unfamiliar to the
fish eating habits of people in Tonga. Therefore,
they are bougﬁt.in.the fish-market‘only by foreign
residents or-proprietbrS‘ofﬁhoteis and restaurants.

The sales of'fish'catghés are allocated as
follows: At first, 50% of ‘the total saleé.are
rallottéd-to the_sﬁipowner. The rest 50%:subtracting
various costs required for a fishing work (costs of
baits, fuels, etc.)} are divided egqually among members

of the crew. |

As described above, abéuthOO Tonéa dollars_are
required as the costs for a fishing work. 1In
addition, the shipowner repay 150-200 Tonga dollars
per week to the bank for the loan., Therefore, the
shipbwner shouid obtain at least 500 Tonga dollafs at
a fishing work apart from-the alloﬁted money to
menmbers bf the Crew. However, repair and maintenance
of the fishing boat and-pufchase of fishing géars
requife further investments. |

A shipowner who needed 1,000 Tonga dollars in
Margh for the repair of the fishing boat asked a
‘broker to p&y-forghim. _Another:shipowner who obtained
only 395'Tonga dolia:s in.a fishing work borrowed
moﬁey from a broker to pay for baiﬁs and ice blocks to
the market, and loan to the bank.

From the inférmafidn'of shipowners, the line fishing
boats sail out fishing 200-250 days at maximum in a year
and thé-fish'éatch’iﬁ‘a fishing work'ié 200~250 kg.

_ Even wheﬁ 300 kg of fish:catqh ié obtained and éll
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received by the brokers, the sales are only fSO Tonga
dollars, The sales is not enough to pay for the
maintenance of the fishing boat, repayment to bank
loans, and moneys allotted to members of the crew. In
April, 6 fishing boats weare seizéd hecause the
shipowners got no prospects to repay the bank loans.

The Fisheries Division investigated the
individual fish species landed to search for the
tendency of fishery resources, From the reports, the
body length of the fishes decreases year by year.
Under such fishery condition, shipowners only hope to
get more fish catches in the next fishing work. There
are also shipowners who want to have a larger fishing
hoat and develop offshore fishing grounds.

Five years have been passed from the regular
operation of modern line fishing. The fishery
operation is not fully changed favorably.

Public Fish Market

In June 1987, the National Fish Market was
completed in the Faua District of Nukualofa by the
financial aid of European Community (E.C.) mainly with
the aid of West Germany. The fish market is attached
a newly constructed fishing port, Théré are 4
freezing/refrigeration storehouses of 30 tons content
each, ice making machines, and broéd fish stores in
this modern fish market.

_This fish market is managed and operated by 8
staffs. The major operation is freezing and storage
of fishes, production and selling of ice blocks,

selling of baits, and lease of stores. Freezing costs
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4 Tonga cents pér kg fish'per'day} icé-blbcks.SO'Tohga
cents per-kg, baits-(mackerel pikes) 50 Tonga_dollars
'pér 20 kg, and rent of store 1% of the salesf_

Fiéhéfmen using:thé;stores are not only the
shipowners ‘of line fishing boats but also fishermen
from the'aqricultUral distriété who catCh or collect
seashells.éuch-as Ryukyu ark shells,-poliéhing shells,
and giant clams; sea cucumbers (their salted
entrails); dfiéd,octopuses-or-fishes; and crabs.
However,_fishermén-engaged_in diving or gilil nét
fishing do not uée this market,

For 1 week from March 23'to March.29, the
_operatiqnal incone: of the-fiSh market was 3,580 Tonga
. dollars consists of rent of stdres'(43 Tonga dollars),
rent of freezers (675 Tongaldollars),'and gales
(e#port to Western Samca) of fish catcbes'bf a
Governméntal;fishing boat,'Rofa'(2,862 Tonga dolldrs).
Théugh'the sales of ice blocks and baits are not
inéluded in the .above income, it is enough to know the
outline of the operaﬁion'in.the Fish market.

The tota1-sales~of fishery products-sbld in the
stores of the fish market are 4,300 Tonga dollars.
Fishés storéd in freezihg storehouses -are about 17
~tons. These?fishes are mainly the fish cétches of the
Governmental long iine fishing bhoat "Rofa" since fish
catches of line fishing boats are generally not frozen
but sold in the ice packedrcoﬂdition,. Among the total
“gales of fisherylpfoduCts in the'stores, those of
. fishes landed,bf 1iﬁe'fisﬁing=boats aré'included;

.- The’sales of 4,300.Tonga dpllars correspond to
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about 1.6 tons of fishes when the fish price is
converted at a rate of 2.5 Tonga dollars per kg.

Based on these values, the annual fish catches sold in
the fish ﬁarket is estimated t§ be_ébout 80 tons.

This amount of fish catches less than 100 tons is
revealed to be considerably low as compared with the
amount of fish catches not collected in the fish
~market, namely, 200 tons obtained by spear in diving
and 256 tons obtained by gill net fishing.

Thérefore, the National Faua Fish Market proud of
its modern equipments is indicated not ﬁo exhibit the
éufficient_functions in the present condition of Tonga
fisheries.

On the other hand; there is also a fish market
_equipped with freezing/refrigeration storehouses and
ice making machines in the Vavau Island. Though the
facilities are of national proprietary, the management
_.and operation are performed by a fishermen's
cooperative'association. The fishermen's cooperative
association sells fish catches in the fish market anad
also wholesales them to hotels and retail shops. The
mean weekly fish catches dealt in the market is about
1.5 tons.

In addition, the refrigerated fish catches are
transported in fishing bcats to Nukualofa 1 or 2 times
in a month. The transport 1is pexformed_by,the use of
fishing boats of the Fisheries Division.

Consignors are the fishermen's cooperative association
and brokers. Since the freshness of the fishes is

lost by 22 hours of sailing time, no good results are
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obfaineaT Some br§Rer§_tran$§oft fishés'£o Nﬁku51ofa
by plane. lﬁbwevéri sinée theré are prObiemé'in'thé.
load of planes and cost, they haVe'nét'yet'gain
profits.

In preSeht;'théré éré'ab0ﬁ£:10”line fishing boats
ianding their fish catches to the fishing port of
Vavan. Hdweﬁér,-ﬁhe.icé mékihg maéhinés'in vavau are
not  enough capacity'td'prQQide_icé bib&ks.to all these
fiébiﬁé boats, Itfis.alSO a ééfioué'prébiem for the

maintéenance of the quality of landed fishes.

II. Fish Eating Habit of Farmer's Household

The subsiStencé'economy in the Kin§ddm'6f Tonga 
depends on the aQriéUlﬁural éro&ﬁétibh.' Sﬁéple'foods of
people ére’mainly taros, yams,}casSavas; and plantains.
Sweet potatoes (kumala) and breadfruits are also used as a
part of various staple-fobds (Tablé 3). 'Amohg these
foods, breadfruits and yanis are'fafm products oﬁtainéd in
a limited season. Other foods are able to be oﬁtéined |
throughout the'yEar;”*Thé'pbpulétioh of'agficﬁltufal
households cultivafiné-fhese farm}proaucts occﬁpies about
50% of the. total poéuiatidhfinfTbﬁga."

In this section, thé'Subsiétehce.aétivitf of
agricultural hOuseholdé'iS'diScﬁSéed'concerningjthe fish .
'eaﬁing'habits'in theirifOoﬁzliyésf'fTb bbtéin the basic
data'COnCerning thé 1iﬁin§“offfa?mers; the author
partiéipated aﬁd obSéﬁVed.fdrlé weéﬁs'in Abril 1989 at Hoi
_viilage’fading the ndrthehstétn beach of the Tdngatapu

Island.
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FEREYOEE SR E LD (19854)
Table 3 - Number of Producing Households, and Quantity
Harvested of Major Farm Products

) . Nos. of Quantity Harvested
Kinds of Plants Producing Households {Tons)
‘Paro Futuna 3,594 (2,097)P 4,060 (2,602)
{aod4E, TohsT) : _

Kape ( gu4x, 2=ahvy) 3,719 (1,762) 5,816 (1,976)
Taro Tonga ( #u{®, 7o47)832 (551) 538 (  375)
cassava (¥ v ¥-%) 6,391 (3,632) 15,391 (8,630}
vam (¥a) 3,285 {1,719) 3,225 (1,716)
Plantain CH®-<r2) 3,812 (1,831) 3,852 (2,077)

Kumala (¥v=4x)

{Tonga Agiicultural Census 1985, Statistic Department 1988,
pp., 121~128) '

O HvaHNErH 2 TEORIE

{(Number in parentheses is of that of Tongatapu Island)
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LiViﬁg of Farmer's HOQsehold

Hoi village is an agricultural1billage'consists'of
70 households. .Thé.aﬁministratiVQldﬂiéf.of-this village
is Mr. K. holding 21 family members. In addition to his
own childreﬁ, he maintéiﬁs the childreh éf.his'élder
sister passed away. He hés S_SQnS and 3 daughters.
Thfee elder sons live_in the'Uniﬁéd'Statés,-Aﬁstraliar
and New Zealand individualiy, The fourth son reméins in
Tbngé as a governmental official, Tbe'oth9£'sons”afé
all high school or-junibr'high.scHOOI students. One
daughter lives in the United States. Mr. K. and his
wife go by a coach to his farm in Ehe hilly section of
the villageIfOr farm works 4 déys a week;' He possésses
farm land of about 8 acres.(approximately 3.2 ha).

Mr. K, cultivates ﬁaros and yams_only'for.the'
household consumption. He does not sell them in the
market . Howeve;, in eﬁery Saturday, he transports the
.leaves of térds_ to fhé market an'd'se'll- th.elz'n..-_T.h_e
leaves are used in "umu"” (eétth oven cocking).:.

People live in town buy the leaves for the cocking. Mr.
K. obtains 40 Tonga dollars weekly by selling the.
leaves. Ffom Monday to Saturday, there ére 2 meais in
the morning and evening in a day; In the breakfast,
they eat bréad-or biscuit and drink coffee. When Mr. K.
goes to his farm, he brings'mutton with bone_or.corned
beef and eats them with_béked'potatoes or breadfruits.

- In the_evening,-they-eat mainly potatoes and cassavas
:with side dishes of.fishes whén exist. - However, no

animal proteins are taken in many days. Fishes are



éatén.only 1?2 times a week., Fishes are obtained when
his son(s) sail out fishing or as the gifts from
neighbors or relatives. In the ordinary food lives,
fishes are.rarely bought. 1In place of fishes, corned
beef or mutton (mutton flaps) coﬁe up to the table
~about 3 times a week in the vegetable soup or as field
dishes. The price of 1 can of corned beef or 1 kg of
mutton is less than 2 Tonga dollars. They are cheaper
than the fishes which are sold for at least 5 Tonga
dollars even by beach seller of thisagriéultural district.
- On Saturday, family members allot each part of the
preparation for the "umu" cocking on Sunday. Mr. K. and
his wife with their younger sons go to the farm and
collect potatoes, copras, and fire woods. Elder sons
and daughters go to sea at low tide and catch fishery

products., Males fish Siganus species and spear mullets.

Females.collect bivalve, sea cucumbers, and sea urchins.
The sea urchins are eaten in the evening of Saturday.
‘Other foods are retained for the cocking on Sunday.
Meal on Sunday

| In the Kingdom of Tonga, Sunday is a complete
Sabbath. People in Tonga has the habits to go churches
for worships and has rich meals. From about 7:00 a.m.,
all the family members start to prepare the earth

oven cocking. Young males put fire woods into the
gréund hearth and fire them, Stones are put on the
- hearth to be heated. * At the same time, they extract_
coconut 0il by slicing the copras and prepare tarocs,

yams, cassavas,. and breadfruits for steaming. Females
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slicé meats-and mix them with vegetables, dissect
- fishes, and wrap thesé"foodS'ih tﬁe 1eaves of taros.
In the household of Mr. K., the éarth-ovén cocking -
-neéds 20 kg'éf farm products such és-potatoes_and 7*8'kg
of animal proteins for sidé-diéhés. "Méats:ﬁsed are |
muttén and canned corned beef, Wﬁen the fishesg are not -
enough in amount, 2~3 raised chickens afe used for
cocking. One piglet is barbecued once. a month. - Faods
for earth oven are arrahged'on the heated sténés and
covered with leaves of'bénapa or thick paper followed by
‘the covering with. soils. They are théh left for aboﬂt 3
‘hours.,

At -11:00 a;m;'or'létef'when.ghe Gorghip service in
the church finiShes, thé ¢ovef Qf'earth;oven cdckihg
is removed and foods are transportédfintorthe hbuse.
They are arranged on the éarth floor and all the family
members take the meal together. A part of this cocking
is presented to neighbors and relatives. Gifts from
neighbors and-relétives afe-also sent. ‘The meal on
sunday with the set of stapie foods and'Side dishés
consists of 10 or more Kihds.of'foods and the amount is
also large. MeaiS-from'Monday to Saturday,frequentlf
lack side dishes of fishes or meals.. However, the earth
oven cocking .on Sunday provides too much amount of
animal protéins.

- At present, there is a.tendency that mutton and
corned beef are purchased rather than more expensive
fishes. - Raised chickens are pfeferféd to fishes bought.

_People in Tonga has a custom to eat 1 fish by 1 person.
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"The household with many family members as that of Mr. K.
resigns to have expenses as high as 20 Tonga.dollafs for
each of all the family members eats 1 fish. On the
other hand, mutton and corned beef are able to be
_subjected to earth oven COOkihg with vegetables after
slicing. The amount'of_these foods are not so much
taken seriously in such cases. They are thus used as
.essentiél animal proteins in the side dishes.

The food lives of farmers in Tonga are
- characterized by the weekly cycle of 6 days with plain
foods and Sunday with glutfony.

Household Economy of Mr. K.

The household econony of Mr. K. is managed by the
self~supply of staple foods, sales of farm products
{leaves of taros), salaries of sons and daughters, and
allowances_from abroad. Mr. K. raises 15 pigs including
piglets. They are raised for gifté to relatives in the
cases of feasts and thus not sold in the market.

The wife of Mr. K. eagerly works to make "tapa"
(bark cloth) by tapping and extending the inner skin of
papér mulberry when she does not go to the farm. Tapa
is not prepared for selling but based on the traditional
sense of values that.it is a honor for females to have
many pileces of tapa. The honor is socially recognized
in the occasion of wedding and funeral ceremonies of
relatives when she presents a large piece of tapa with
coloriné of complex patterns.

Apart from such "préstige economy", the household

economy of Mr. K. is managed based on the cash incomes.
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HThe'méan monthly.inéOmé-of Mr. K.ﬂis_ébéﬁt-de.
Tohga dol1ars. He himéélf'géts 30 Tonga'dollars of pays
from the Government  as thejadministrati?e'village'chief.
He also gets 120 Tohga'dollars by the sales of farm
products. Tn addition, his fouft5 soﬁ and the Qife_get
126 Tonga.doilars per month ag théHQOVernﬁeﬁtal
officials. Two daughters work in.a"sawing factory and
get 80 Tonga dollars of wages. The total 200 Tonga
dollérs are given to'ﬂr.'K. Three sons in abroad send
him about 100 Tonéa dollars-of allowance in a month,

The alldwance-is used.for'the.educationél.eXpenses of
children in boarding schools. The salary of his fourth
son and the wife is returned ﬁo them for their hoﬂsehold
economy .

Thus, Mr. K. himself manages about 230 Tonga
“dollars .a month. Since the hOUSéhold.ecénomy of 21
" family membérs is managed_with this amount of money,
there is not 'so much eédnomic margin.

In this village, the household of Mr. K. belongs to
a level with many cash'money incomes with:balanced
- family man powers. In:such'a:houSehold,1animal-proteins
are taken only 2-~3 times a week as the side dishes..
Espécially concerning the fish eating, it is limited to
.self—suﬁply—extent; " They have no idea.to buy and .eat
fishes. It is partly-due to the fish eatinq custom of
people ‘in Tonga.

However, a”méjor'reasdn-of‘it-is the problems of
‘the price of fisbes-aﬁd'tbé marketing systems. Fish

“'selling in the agricultural districts depends on beéch
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sellers. Fishermen sell fishes immediately after their
return to the port within a short time. Therefore, only
a limited person can use the stores, - Thére are retail
storéS'in the agricultural districts seiiinq frozen or
refrigerated muttons. If a market system is developed
to Sell fishes in-such stores, the chances to buy fiéhes
will.increase_and the method to purchase them will
become simple. For fishermen, such a system enables
more ‘stable selling of fishes by the refrigeration and
storage methods in place of the one chance selling
method. However, it is necessary to change the fish
eéting custom of people in Tonga that places values in
eating fresh "raw fishes" for the diffusion of retail

system of refrigerated/frozén fishes.

Summary and several Problems

In present, the commercial fisheries in the Kingdom
of Tonga is performed mainly with traditional fisheries
such ‘as diving-spearing and seasonal gill net fishiﬁg as
well as modern line fishing. 1In addition, long line
fishing is performed with a fishing boat "Rofa" possessed
by the Government, Traditional fisheries are conducted

around the lagoons, fringing reefs, and reef slopes.

V-The line fishing is performed in fishing grounds within

the water depth of 600 m. The long line fishing is

performed'offshore. As described above, the different
kinds of commercial fisheries are performed in different
fiéhing grounds. .

The Government estimated the annual fish catches in
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11984 to be 1,400 téné. Since the specialized line £ishing
is performed reéularly at-presenti:the annual fish catches
are supposed tojbe.about.24000 tons.including the fish.
“gatches by the spéciaiized 1ine fishing.':The.fish catches
by the specialized line.fiSbing afe caloulated to be 650
tons per year'from the assumption that 40 fishing boats
~sail out fishing 45 weéks aﬁnﬁaliy and%the fish catch of
one boat per -a fishing work. is éveraged to be 250 kg;. The
annual'fish:éatch.éf'"Rofa"~iS'about-400utons. Summing up
the Lish catches of specialized-liﬁe'fisﬁing_and long line
fishing} théy‘ére étill less_thaﬁ_the fish catches
Obtainéd by traditional . fisheries.

. The Goﬁérnment of Toﬁga ﬁas_introducea'a
modéfniZatiﬁn.prqgram ih fiSheries to.perférm Stable
self—supply of fishes based on the financial aids from
abroad since 198655. _Thé'modernization program has been
alﬁost\dondludéd'with.the imprdﬁeménts of fishing
bbats,.fishing:imﬁlehentsj and fishiﬁg methods as well as
the construction of new fishing porf'and fish market.

Though the fundamentél development of environmenﬁs of
fisheries haé béen'qompleted,.there_are $i11 many problems
to be solvedICOncerning the investigation and protection
of fiéhery resources} storage and mapagement.of landed
fishes, and sﬁébie supply and marketing5of them, |

Here, I will irdicateé these problemé in focusing the
following 4 points in place-of the conclusion of this
report: - Collectiveﬁgraép of fishery resources, .
devélopment.of marketing syétem Qf_laqded fiShés,

stabilization of fisheries economy, and protectién of
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- fishery resources,

1

Investigation and_Research concerning Marine Resources

At present, there are only little detailed

information in the statistic references publiéhed by the

‘Government of Tonga concderning fisheries. In the "Fifth

Five-year Development Program (1986-1990)", estimation
of the possibility of fishery resources, proprietary
condition of various fishing boats, and estimated

private fish catches with a few comments are the whole

‘published. In the "Tonga Agricultural Census (1985)",

the results of investigation of number of households
engaged in commercial fisheries are included. These
facts indicate that the Government of Tonga.does not
investigate and research the preéent condition and

tendency of fisheries systematically.

However, the Investigation Department of the

Fisheries Division have performed experimental

‘researches concerning the reproduction, cultivation, and

protection of giant clams based on their ecological
investigations by special researchers for several years.
At the same time, the administration started the
collective investigation concerning thé fishing
gears and fishing methods in the coral reef areas.:
However, staffs for such basic investigations and
researches are small in number and financial foundation
to promote these projects has.not'been developed.

It is the most important for the development of

fisheries in Tonga that investigations and researches
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cpnéérnihg;tﬁe”fishery resources and fishing adﬁivities
of_fishepmeﬁ aré_performed continuousiy_to accdmulate
data.- |
‘Deveiopment,of Marketing:Network-igr Landed Fishes

| In the Kingdom.of Tonga, the imported émounts of
'ppoceséed fiéhefy'prodUGts show:marked;decreases in
recent;years."fhé Government_condIUdéd_that.it was
due to the increased fish_catchés obtained.by.liﬁe
fishing with small modern line.fishing.boats._ In fact,
the development of line fishing contributes to the
sélf;supply of fishes..-Herver, the'impbrted émounts of
muttons for thesé.4_xears-show a ‘high increasing ratio.
Based on Statiétical'reféfences,=the.increase_in
imporﬁed-amouﬁts;of'mﬁttons compénsété the decrease in
imported aﬁounts'bfiprocessed fishery products.
Therefore, it is unlikely to say £hat the fish catches
_thained by line'fishiﬁg_is suffiqiehtly ﬁtilizéd in the
food lives of individual households in_Topga..

Iﬁ the backgrand of_this pheﬁomenbn, thefe'afe
prdble@sisﬁch:as the.price of fishes, marketing mefhods,
1ikiﬁg.¢f;peop1e-in Tonga concerning the fish species |
aﬁd.sizes of fishes. Among them,.tbe most important
pﬁ@blem to bhe improvéd'is that_concerning the marketing
system.

‘The preéeﬁt mérketiqg méthod is the direct selling
of,landed_fishés'by the fishéfmén, tbeir.family members,
.o;.pegéh_éellersron;the.st:eets or in the fish market.

" Fish landed by traditionai fisheriés are-immediétely

- sold oﬁ3beach. Fish landed by.line'fishing are sold
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in the fish markét or a small fish shop. -Thus, many
people have no chance to buy fishes, Especially the fish
market equipped with modern freezing/refrigeratioh systems
is located away from the residential area of Nukudlofa.

No public-transportatioﬁ method is developed to det

to’ the fish market. Thus, only a few people'can use the

market, -

Therefore, it is necessary to develop a marketing
system to supply fish to the majority of people in
Tonga. 1Inh order’ to achlieve this, formation of marketing
networks is necessary both in the towns aﬁd'agricultural
diStricts for landed fishes obtained by traditional
fisheries and line fishing. For example, a marketing
‘method is suggested that fishes are transported to
retail shops equipped with refrigerators.

Stabilizatibh of TPisheries Eéonomy-

The fish catches of "Rcfa“, the Governwment
possessed long line fishing boat, are tunas and almost
‘all are exported. In respect to the fish catches
obtained by private fishing boats, only a very small
part of them is exported. The Ffish Speciés obtained by
" the modern line fishing positively promoted by the
Government are eépecially'hopeful for the fishes to be
exported. In present, export of the fish catches is
performed by 2 private traders and the annual trading
ambunts'are aboﬁt 50 tons conéisting only 10% of the
total fish catches by thé modern'line fishing.

In order to export fishes landed by line fishing,

— 189 —



. prOblemé.in téchniques’and trénép6ftat;6ﬁ have t§ be
solved fbr'thé-maintenanéerof-freéhﬁeéé:of'fiShes and.
rapid'fraﬁspdftation't0 marketé;;respeétiﬁely. - When
théég'pfoblemé-are solved éhd transportétioh system is
dévélbped, ﬁhey;contribute to.tﬁe expénsibn of market of
iandéd-fiéheé'and stébiiiiatibﬁfof”fiSHéry ecohomy .
“From this medﬁing, the déveioPment of functions .

- e . .
doﬁdérﬁing'thefmanketing of landed fishes quthe fish
market is important.

Preservatibn.of'Mari@e‘Resourcesﬁ

Due to the overfishiﬁg 6f'£iéhéfy rQSOufcés
in the cora1jrééf areas; the fiéheries:in.TonQa-is
‘changed to~the:di§éC£ibh Qf-the-éX?anéioh;of‘fiéhing'
grounds aﬁd.ihCreésQé iﬁ_fish c&tdhésrfié the
moderniiation ahd conétrnc£ion offlargér fishing'bOats
asrwéll as imprbﬁeménts Qf-fishing euipment and
fishing_methoaég.'

By'ﬁhe déVelbpmeht of'modérﬁ iine'fishing, coral
:éef aréés within the_water de§th;of SOO*m have been
' developed,as_the”fishing gfoundé for ﬁhése 5 years.,
Howevef, fish caﬁches_in these_fishing-g:dunds already
show decfeésing_téndencies;_-There;ére some fishermen
who want to have larger fishing boats to advance
“bffshore ﬁishiﬁg; jThis expansionism concerning fishing
_meﬁﬁods_and.fishihé.gfounds is not necessarily
-apprbpriéﬁe for thé_pﬁrpose'éﬁ stablé.supply of fish
catches-tQ thejKihgé§m 6f Tqﬁga_from the long term point

-of;view.,
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- At present, the main_partfof-the fisheries in Tonga
is'occupied by.the traditional fisheries in coral reef
areas around islands. The development and expansioh of
these traditional fisheries are coﬁsidered to be more
dmportant problems in conversely. For these purposes,
sfabilization of fish catches is necessary to be
actualized such as the protection of fishery resources.

One method to protect fishery resources is the

enactment of countermeasures to prevent reckless
fishing. A rigid restrictive regulation should be
.éstablished'conce:ning'marine preserves, closed seasons,
limitation of fishing gears and fishing methods,

.etc; Traditional fisheries in Tonga have been performed
‘not only as-the commercial fisheries but also as
subsistence economy and household fishing. Irregpective
of the forms of fisheries, it is important to organize
_fisherﬁén'such as to make all  the perSons engaged in
fisherieS'are to be registered. It is necessary to
.regulate the organization such as fisherwmen's
‘cooperative association to be an entity with éuthority
to inhibit or control fishing activities of fishermen.

" Another way of protection of fishery resources is
mariculture. The mos£ favorablé and valuable fish--
species and seashell species in the food lives of
people in Tonga are gray mullets and giant clams,

- respectively. The landed giant clams in 1978 was
reported to be as many as 150 tons; In present, they

are at the almost destroyed condition due to reckless

—191 -



fish;ﬁg; _Gray_mulléﬁs_afe caught:by gill net'fiéhing
from June to September.  Due:tc,the pOOr catchés, the
number of-gili neta-uséd in present is only the half of
42 used.in 1978,

'iResearcheS:COncerﬁing the éultivation of giant
clams.and éray.mullets'have_beén advancéd in Sduth
Eastern Asia.andipacific océah areaé:tb.a.degree to have
considerable results. ‘In the Kingdom of Ténga, it is
necessary to perfokm basic.investigétion concerning
these cultivation'wOrks.and'advanééd studies and

researches for their initiation.
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BACKGROUND OF THB-FIELD SURVEY

Worldw1de condltlons of the present day small-scale fisheries
are. deprxcatlng Thzs is a historically accumulated result of complex
_env1ronmental and 'socio~cultural processes that have occurred over a long
perlod of time.: More broadly speaking, it c¢an be stated as 'man-
env1ronmenta1 crisis’ in coastal areas of the world. The Pacific region
Is'not-an GKCQPtlon, In many parts of coastal and island areas of the
_Bacifiqg_mqritime“people have faced various sorts of difficulties in
coping with changing conditions and fulfilling their basic needs in
socio-economic realms. For instance, lack of transportation and freezer
-in'yillages:héve-discouragfd Tish sales to urban areas while new fishing
_:equipments-and outboard ‘engine boats cost too high for the return.
Without- consuming fresh- tish of their own catch, people tend to sell them
in order. to buy imported tinned fish. Water pollution and fishing
operatxons by: large scale foreign vessels have threatened coastal flsh1ng
activities of the people _ _ o
‘For the- purpose of overcomlng 'such crisis, much efforts
_have_been-devoted at the international and national levels. Hitherto,
experiences and debates on this topic seem to have focussed on the
‘appropriate development of local fisherieés. It has been'ideally proposed
that local fxsherles would be equipped with modern technology and
' faollltLes ‘and functlon as an’ 1ntegral part of a nationwide economy, and
that the goal is to .improve livelihood of the people, as well as to
increase fish production. However, such approach and a priori recognition
as to the idea of development often neglect or dismiss people’s
‘perspective whereby people can identify, claim and wish their own needs .
Failure to this may lead to mal-functioning of the program, unexpected
perturbation to local communities, and resource depletion in the worst
case.

Village Fisheries |

' Village-fishéries are a sort of small-scale endeavour by
which “Goastal marine resources are primarily used in favour of the
village people, as well as for its own society. As ethnographic evidences
‘suggest, various Kinds of shell moneys, shell ornaments, and whale tooth
'necklace-made from stranded humpback whales used to and in some cases
: have sti1l n6w-i£s social and ritual significances-as one of the Oceanic
cultural traditions [MALINOWSKI 1922; COX 1967]. In village fisheries,
uniike industrialized large-scale fisheries, a small section of the sea
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is utilized, and teohnologles employed usually. remaxn to be small scal

Studies on v111age flsheries and looal fishermen's issues were
thought relatlvely as an. mlnor fleld of the study by fisheries economists
and pollcyﬂmakers However, studles by anthropologlsts durlng the last
decade have made us aware of - 31gn1floances of examinlng flshermen S
view, behav1ors and 1deolog1es 80 far, several 1mportant p01nts have
been suggested from such studles women S roles in fisheries development'
[ESCAP 1984]), xnformal résource. management measures by flshermen
themselves [AKIMICHI 1984]._and d1versxtles of ‘sea tenuring behaV1or of
local flshermen [RUDDLE and AKIMICHI - 1984 RUDDLE -and "JOHANNES 1985
CORDELL 1989] ownership of flshlng grounds as a sacred. place and for
ancester worshlps [DAVIS 1984] Although for- the_economlsts and
pragmatists it may. sound stupid to conserve good fishing grounds for the
invisible ancestors of a small group, and it is troublesome'to examine
‘informal and puzzling agreements on the use of the sea, such a reality is
indeed an important - item. for poticy makers and consultants as well as
anthropologists in the resource :man az;e ment.

" Another important meritS‘Oféstudying-village:flsheries are
related to application of indigenous knowledge and practices to resource
management prOgram_[JOHANNESdeBZ].gMarine'biologists_working-fer
academic as well as'applledjouraoeesJ information and knowledge as to
ecology and. behavior of marjne'resources'are definitely impoftant ~ Such
knowledge - 1s often 1dentlcal with that held by local flshermen Although _

- -social 301entlsts are. . unfamlllar w1th marlne Dlology, data collectlng at

biological basis may eventually be. useful for the approprlate design of
the resource management.- In the anthropologlcal fields such an approach_
is termed_as.ethnor-or folk-science, and. cognitive and- ola531floatory
knowledge on animale' plants and fish have been collected [CONKLIN. 1954;
-BULMER '1967; ANDERSON 1972; HUNN 1977; AKIMICHI 1878; ANKEI 1989}.- In
this approach both- blologloal and eultural/llngu1stlc 1nformat10ns are
equally manlpulated for ellcltlng the system of people's knowledge v1ews
and possxble paradlgm for understanding activities.

_ From above mentloned p01nts several. 1mportant items for the
-analysis become emerging; - local flshermen S views on. marlne environment, -
b1ota and- resource, and thelr 1nterrelatons with practical mode of
resource use-and. management in terms of time and ‘'space, and fisheries
regulatlons in each v1llage or a group and ‘their 50010 cultural
implications, _potentials of application of native knowledge for the
| deVelopment;, ' ' o :
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Fieldwork |
ThlS study is a result of JICA Mission in the South Pacific
countrles, held in April of 1389, and focussing on the South Pacific
Inshore Flsherxes/Aquaculture A5 a member of the Mission, I took part in
a survey during the same period, and conducted a research in the Republic
of Vanuatu Several places and isltands were visited and these are
four v111ages where 1 collected basic information for the present paper
: ( Port Oiry on Espiritu Santo Is., Uripiv Is., Makatea village on Emae
Anelngowhat village on Aneltyum Is.), Lakatoro on Malakula Is. where
government aided project is under going, and two urban centers ( Port
Vila, the capltal of Vanuatu, and Luganville, the second largest town of
the country. and is located in Espiritu Santo Is.) (See Fig. 1 below).
“Major concern of the present study is thus first to describe
status of local fisheries, and especially those found in four different
locations mentioned above with reference to native ideas and use of
marine resource, and second, to examine some aspects of fisheries
economy in Vanuatu, and lastly I will discuss about needs for further
research on resource management from ethnobiological viewpoint.
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FISHING IN VANUATU
Environment -and People
| 'Jl Vanuatu is located in the midst of the tropical western
Pacific. Some 80 islands compose the group, and these are arranged
*longltudinally from NNW to SSE (between 13° and 20° S latitude, and 166 °
and 170 * E longitude ). Many of the islands are volcanic in origin, and
some have active volcanoes. On some larger islands the highest peak often

reaches over 1000m.. Total land mass of the group is about 13, 840 knf
(Flgure 1. : :

o Being- situated in the troplcai and sub-tropics zones, marine
env;ronments of the Vanuatu group are characterized by the development of
coralxreefs_ Yet, unlike atolls in Micronesia and Polynesia, reefs less
~develop, and most of the islands are fringed by a narrow band of reefs,
”beydndvpf3Whichrdrpp steeply to deep oceans. Thus, proportion of the reef
‘area to the land area of individual island is low, as a whole. Areas
where reefs and lagoons develop are the Banks~Torres group, the Shephards
and the Paama-Epi group, ‘and the Aniwa-Futuna- Ane1tyum group [DAVID 1985].

On large islands of Espiritu Santo, Malakula and Erromango;
small river systems develop to some extent. Mangrove forests distribute
locally and some 86 % of total mangroves are found in Malakula and Hiu

(of the Torres Islands) [DAVID op. cit.].

~ Vanuatu is frequented by tropical cyclones which may often
d1soourage fishing activity and reduce fishing intensity. Seasonal
occurence of rainfalls and atomospheric changes also affect patterns and
frequency 1n fishing, but little information was obtained on this matter.

_ Inhabitants of Vanuatu or the Ni-Vanuatu are Melanesians like
peop[es in Papua New Guinea, Solomon Islands, New Caledonia and Fiji.
Only a few Polynesian settlements are found on Emae Is. and Efate Is.
Total population of Vanuatu is 153,900 in 1988 [NATIONAL PLANNING AND
'STATISTICAL OFFICE n,d.],'As many as 14.7 % of the total populations
concentrate to two major towns in the country, i.e., Port Vila (Efate
1s.) and Luganville (Espiritu Santo Is.). The others live rural areas or
village quarters [NATIONAL PLANNING AND STATISTICAL OFFICE 1988].

. Scattering among many islands, the Ni-Vanuatu share a fairy
- .common-cultural tradltlon, although there exists some regional

“differences of traditional cultures [MILKE 1935]. As is also found in
other parts of Melanesia, a combination of horticulture and pig~husbandry
forms a basis of subsistence economy. Political and social life is
village-focussed and men-oriented. It is also characterized by the
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exlstence of- age grade systems where pig sacrifioe rltes bears an
1mpertant function, and where so- called a big-man occuples demlnant_
pelltlcal and gconomic status. All of these symbolically center at men's
house or nakamal where kava drinking is practiced. Numerous religious
taboos and restrxctlons are linked with supernatural power mana and the
ancestor worships [RIVERS 1914] '

Fisheries _ : Coe ol e : _ :

| Ih'Yanuatu._gfisheFies have been regarded as a”minor_
occupation while agriCUIture predominates. This is true, in comparLSOn-
with atolls in Micronesia -and Polynes1a where extensive’ lagoons and - reefs
provide. sufficient fisheries resource potential. While in Vanuatu, ‘vigs
have vital 31gn1fxcances in the social and: ritual’ terms among many groups
of the archlpelagoes {LAYARD :1942]. An;mal proteins are thought 1o be
derlved from domesticated anlmals, especially those of pigs and obtalned
through hunting: rather than.f13h1ng Indeed, absence. of exten81ve reefs
and ‘lagoons, . and a-streng_orieﬁﬁatipn towards pigs make us -consider that
fisheries have only a secondary imbbrtance HdWever; reéeﬁt'statisticel
study has revealed that fisheries in Vanuatu is no less 1mportant than
agriculture as subsistence activity of the people” [DAVID- 1985]

' -Present-day flsherles in Vanuatu has Lwo aspects artisanal
and large-scale. The. 1atter is an 1nternat10na1 business which is
exclusively manlpulated by. the South Pacific Fishing Company (SPFC) in
Palikoro of Santo. MaJor catch by longline vessels are albacere tunas,
vellowfing and other tunas in. deep waters This fxshery is not a major
concern of the present report. T -

On the other hand, artisanal ‘small-scale f1sher1es in Vanuatu
appear to.be. complex .and: differentiated in terms of socio-economic
sense. According to the reports of the FiSheries Department;ih Vila,
annual coastal Tisheries production is estlmated to be ca. 2, 400 tonnes,
only 23 % of- whlch are dealt for sales. Although the’ flgure is not
estimated on a. 1ong term statisitical ‘basis,: low contrlbutlon of flsherles
in a . commerci a ' sector is apparent.

Furthermore approx1mately 30 % of commerc1ailzed praoduce were
sold through government assisted prOJeots ‘the other being either
consumed locally. or sold to- restaurants, supermarkets and'hotels
[FISHERIES DEPARTMENT 1985] . (Table 1). s

Frozen fish for export attaxned oniy a: few tonnes in-1984 and
1985 Also export of shells (TrqchUS,and Green Snail) and beche-de-mer
fluctuated between 34 and 88 tonnes during the years of 1981 and 1985
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(FISHERIES DEPARTMENT 1983:15; 1985: 20]. These simply show that coastal
fisheries in Vanuatu remain to be under-developed, (Table 2)

Table 1. Local Fish Sales by Government Assisted Project to
Port Vila Fisheries Ltd,

{tonnage)
1983 1964 1985
~Port Vila 37 67 - 80
-Santofish . 5 20 25
V.ED.P. # 29 53 68
Fisheries Dep. 6 1.6 0.5
Total - 17 141. & 173. 5

Source: [FISHERIES DEPARTMENT 1985: 18]
% ; Village Fisheries Development Programm

Table 2. Exports of Marine Products (1981-1985)

(tonnage)
1481 1982 1983 1984 1985
Fish = n. d. n.d. n. d. 3 1
Trochus 49 77 19 37 37
Green Snail 12 11 g 23 2

Beche~de-mer n. d. n.d. 6 3

Source: [FISHERIES DEPARTMENT 1983:15; 1985: 20)
% ; Fresh/Frozen Fish. It excludes SPFC landings.

Fishing Technigues |
Information on fishing techniques in Vanuatu is generaily
~ limited. First of all, absence of fishhooks in the inventory of
.traditional-fishing gquipments calls for attention. According to
archaeoldgical and ethnographical researches, and as far as Melanesia is
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concerned, aréas. where flSthOkS have been W1dely used are “the Admlralty '
archipelago and Solomon Islands (1nciud1ng Santa Cruz group) While in:
New Hebrides (Vanuatu) and FlJl as well as New Caledonia and the Loyalty
group, little ev;dence has been found for the use of f1shhooks [ANELL .
© 19585; REINMAN 1987] This Indicates’ fishing: was conducted by means of
other types of gears Moreover. use of shellflsh and- decapods as food has:
been popular in the areas throughout prehxstorlc and hlSLOFlC perlods
[REINMAN op. cit.: 163]. Apparently, this 1mp11es gxeater emphasis on
gathering activity in the past subs1stenoe economy than the present day.
David [1985] ‘lists spears, bow-and arrow,- fish pot and
poisonous leaves as traditional whereas hand.lihes 'underwater speargun,
8111 net, cast net, reel, and box net are class1f1ed as modern.. Whether
or not such a dichotomic- dxstinction may be effective relatlve
1mportance of traditional vs. modern technlques reveals to be
differentlated from island to 1qiand and from area to area siFor
1nstance “on Malakula, fxshlng techniques, both of tradltlonai and
modern, are equally employed exten31ve1y while on’ Tongoa and
Tongariki varieties- of_f1sh1ng techhiques least dévelop.
According to Table 3, both spears and lines are’ wide-spread
while bows and arrbwé,iand'gill nets are localized. Furthermore,
fishing pots, cast nets -and reels remain a secondary fiShing
equipment in the group. It should be noted that underwater spearguns
~have generally prevailed. From these, it becomes apparent that
present-day fisheries in Vanuatu show regional as well as technical
diversity. These may give further implications for the future
development program and this will be mentioned later.
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~Table 3. Proportion of Traditional and Modern Equipments

by Island
- Traditional Modern
Island - o B P L Sg G C R
Vanua Lava %37 21 0 100 265 105 0 0
- Mota Lava o3 5.5 0 84 83 0 0 0
Mota 4.5 0 0 100 11 0 0 0
Santa Maria Y I T L R | 62.5 25 0 0 0
Mere Lava 0 25D 100 125 0 0 25
Espiritu Santo 50 22.5 1 84.5 20 g 1 2
‘Malo 3.5 0 0 87.5 37.5 25 6 0
Maewo 28 20 0 92 28 8 0 0
Ambae 10.5 3.5 2.5 93 205 10.5 O 0
Pentecost 20 10 1.5 83.5 21 0 0
~ Ambrym 24 145 0 85  33.5 0 0
" Malakula T8 45 1.5 93 29 14 3.5 1.5
Paama | 50- 0 0 80 50 25 0 0
Emao 55.5 11 0 56,5 33.5 33.5 1l 0
Epi 72 945 5.5 72 50 22 0 0
Tongoa 10 0 0 80 20 0 20
Tongariki 0 0 0 100 100 0 6 0
Emae 80 50 0 0 5 50 10 0
Nguna Pele 47 0 8 82.5 76.5 35 12 0
‘Efate 72.5. L5 A5 83 42 245 19 O
Erromango 35.5 50 0 93 14 0 0 0
Tanna 29.5 0 0 96.5 3l 10.5 10.5 2.5
© Aniwa 85.5 0 0 100 60.5 33.4 11 0
fFutuna 28.5 0 0 85 43 6 - 0 0
Aneityum . 27 0 0 91 3.5 9 2T 0
Total 50  22.5 1.5 87.5 32 12.5 4.5 1.5

. Source: [DAVID 1985]
% ; Number shows an average percentagé of owners to all fishermen of
individual island, corresponding to each type of fishing equipment
Sp: Spear; B: Bow and Arrow; P: Fishing Pots:
L: Fishing Lines; $g: Underwater Speargun; G: Gill Nets;
C: Cast Nets; R: Reels
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1and mass. Population in 1985 of Anelghowhat area is 228 with
49 households . In the village of Anelngowhat, I could
witness-many outhoard engine boats while cances were limited

in number. -
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CASE_STUDIES OF VILLAGE FISHERIES -

_ In order to conslder present conditions of flsherles in Vanuatu,
_I chose following villdges and islands for the analysis. These are Port
- 0lry village in Espiritu Santo, Uripiv Is., Makatea village in Erae Is.,
vand Anelngowhat village in Aneityum Is. (See Figure 3 to 6).
Env1ronmental features,. reef development, population size, status of
: f;sherles in-the village economy, accessibility to town market differ
conslderably among them Inhabitants of these four study areas depend on
'both agrlcuiture and flShlng as a major subsistence means.

Survey- Locatlons :

Pont&Ulrxr; It is located inside the bay at the northeastern end of
IR CEspiritu Santo Island, the iargest Island of the group.
Tacua people inhabit in this area. The white sandy coast is
frlnged by reefs. Two nearshore islands, Sakao (or Lathl) and
Thlon provide good. flshlng grounds for Trochus and Splny
Tobsters. While extensive coconut: plantation along the coastal
..areas and mountainous hinterland become good areas for
':collecting coconut crab. Central village of Port Olry is
. fairly large and total population in Port Olry {center) is
631, and total number of households is 108 in 1985 (Figure
Small-outrigger canoes about 4 metres long are employed for
coastal fishing. As of modern fishing, gill net, deep-sea
bottom line using reel for winding, are commonly employed,
- the latter being introduced around 1984 to the village.
Government aided project has been promoted quite
successfully and frozen fish in an iced container are
transported to Santofish in Luganville by car. Ice blocks
‘purchased from SPFC were regularly sent by the Canadian
volunteers {(CUSO) according to my observation.

Uripiv: It is a small islet off the northeast coast of Malakula. It
is.about 1.5 x 1 km in size and four kilometers apart from
Lakatoro, the nearest port of a main island of Malakula.
Uri, -a nearby islet, which is about one kilometer distant,
belongs to the same group of Uripiv, i.e., Dulpiu people. The
northern part of the island is fringed by fairy extensive
reefs whereas to the south reefs less develop. Total
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Emae:

Aneityum:

population in 1985 is 333 with 57 households. Due to a small
land mass, population density is high (Figure 3). o
Village fisheries development. program started but does not

~appear to be successfully g01ng Although there are more than

20 canoes and a Tew outboard motors. ‘number of fishxng boats
are limited for flshermen s population -Access ‘to the main
island (i.e., Malakula) where local market is open'is fairly
gasy. Peoole often take baskets of shellfish and. tish for
sales by boats. SR R S

" This is an island approximately 10.5 km wide and has three

hilly peaks in the middle'(434m. 528m. and 644m). It belongs
~to the central group of Vanuatu. There are ten v1llages on _the
island. I stayed at Makatea: v1llage where Polyne51an speaking_
people inhabit. It is located at: the eastern. tip of the -

island.. The island is surrounded by exten31ve frznglng"

- reefswhich gives a hlgh potentlal for reef fisheries. Fxshlng :

tecritory covers both windward and- leeward of the island
(Figure 4 ), and ‘this permits alternate use of the sea
according to the prevailing wind diFGCthﬂ However, lack of
transportation to:the airstrip, located at the other end of
the 1sland and absence of freezing facilities in the village
inhibit smooth Shlft from subsistence to commercial fishing.

Trochus. shells- are often collected and transported to Santo.

In,1988"there were. six canoes in the village, but due to

'cyolone~Which hitrthesarea_in 1989, most Of_them were missing

and the village has only two cutboard engine boats of 15 HP

at present Total population of Makatea is 120 w1th 19

households in 1985,

It is a voloanio'mountdinOUS island,'looated_at the
southernmost: of the Vanuatu: Islands chain. Highest peak
reaches about 828 m. The coast generally lacks beach and- is
rocky.. Anelghowhat village, which is situated at the south
coast of the island, .is favoured with an extensive reef. It
is inside the AnelghOWhat Bay.: A sméll'air~Strip'is-looated N

at Inyeug Islet, about one kilometer off the Anelghowhat
~village (Figure 5 ). Despite its remoteness from Vila, such

marine resources as lobsters and reef fish are irregularly -
air-freighted. Population size is fairy small for a large
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